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SIR: 

This is a Petition pursuant to 37 CFR §1.1 8 1(a)(3) requesting that the examiner be 
provided the application file in order in order for the examiner to properly acknowledge 
consideration of all of the references cited during the prosecution of the parent application 
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of these IDS papers including copies of the Form PTO-1449 and the associated date-stamped 
mail room filing receipt. 

Upon review of this Application after the allowance thereof, it was noted that 
reference "AQ" (JP 7-21935) was the only cited reference lined out on the copy of the Form 
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which has been considered in the parent application and making this information of record so 
that it is printed on the patent. In order to expedite this required consideration, a machine 
translated copy of listing "AQ" (JP 7-21935) is provided herewith along with the above-noted 
IDS papers. 
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(54) CATHODE-RAY TUBE 
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PURPOSE: To simplify electron gun structure without 
reducing a lens electrode aperture of a main lens body 
and to enhance focusing performance by forming the 
electrode structure of the main lens body in a fticing 
type and by Installing a flattened electrode means. 
CONSTITUTION: A front lens portion of a main lens 
body consists of a third grid electrode 11, a fourth grid 
electrode 12. and a fifth grid electrode 13. Focus voltage 
of 5-1 OkV (low voltage) is applied to the electrode 1 1 
and the electrode 13, and high voltage of 20-35l<V is 
applied to the electrode 12 and an electrode 14. The 
electrode 13 and the electrode 14 have a flat cross 
section in a horizontal direction. Since the fiat ratio of 
the electrode 14 is larger than that of the electrode 13. 
astigmatism is corrected and the unbalance of a 
spherical aberration is corrected, and a circular electron 
beam spot Is displayed on a fluorescent screen. Eleetron 
gun structure is simplified without reducing a lens 
aperture of the main lens body, and focusing 
performance Is enhanced, 
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damages caused by the use of this translation. 



I.This document has been translated by computer. So the translation may not reflect the original 
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3,ln the drawings, any words are not translated. 



CLAIMS 

[clalm^i?in the cathode-ray tube equipped with the electron beam generatine section which is 
arranged on a common flat surface and generates two or more controlled electron beams, and 
the main lens section which completes two or more electron beams generated from said electron 
beam generating section on a phosphor screen at least The electrode of a couple is included at 
least said main lens section counters the travelling direction of an electron beam with fixed 
spacing mutually, and a cross section is flat in a direction parallel to said common flat surface — 
at the time of actuation of a cathode-ray tube Impress a low battery to one side of the 
electrode of said couple, and it comes to impress high tension by another side. R has the 
flattening electrode means which consists of at least one electrode with which said main lens 
section fabricates flatly the cross-section configuration of said electron beam which carries out 
incidence to the electrode of said couple in said direction of a common flat surface. The 
cathode-ray tube to which it comes to impress said low battery by at least one electrode which 
constitutes said flattening electrode means, and the operation which fabricates the cross- 
section configuration of said electron beam flatly is characterized by providing the electron gun 
constituted so that it might decrease with lifting of said low battery with said flattening electrode 

KMa'Im 2] In the cathode-ray tube equipped with the electron beam generating section which is 
arranged on a common flat surface and generates two or more controlled electron beams, and 
the main lens section which completes two or more electron beams generated from said electron 
beam generating section on a phosphor screen at least The electrode of a couple is included at 
least said main lens section counters ths tiravelling direction of an electron beam witii fixed 
spacing mutually, and a cross section is flat In a direction parallel to said eommon flat surface — 
at tiie time of actuation of a catiiode-ray tube The flat degree of the cross section of the 
electrode of said another side which impresses a low battery to one side of tiie electrode of satd 
couple, and Impresses high tension to another side, and impresses said high tension comes to 
constitute more greatiy than whenever [ of the cross section of one / said / electrode / flat ]. It 
has tiie flattening electi-ode means which consists of at least one electirode with which said main 
lens section fabricates flatiy the cross-section configuration of said electinon beam which carries 
out incidence to the electi-ode of said couple In said direction of a conrjmon flat surface. The 
cathode-ray tube to which it comes to impress said low battery by at least one electrode which 
constitutes said flattening electrode means, and the operation which fabricates the cross- 
section configuration of said electron beam flatiy is characterized by providing the e ecti-on gun 
cS?JtiSi?ed so Sat li might decrease wfth lifting of said low battery witi, said flattening electrode 

K"3] In the cathode-ray tube equipped with the electi'on beam generating section which 
generates the controlled single electron beam, and the main lens section which completes the 
electi-on beam generated from said electa-on beam generating section on a Pf'<>»P*'°'' i*'"'**" « . . 
least The electi-ode of a couple is included at least said main lens section counters the ti-avelling 
direction of an election beam with fixed spacing mutiially. and a cross section is flat in one 
direction — at tiie time of actuation of a cathode-ray tijbe Impress a low battery to one side of 
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• the electrode of said couple, and it comes to impress high tension by another side. It has the 
flattening electrode means which consists of at least one electrode with which said mam lens 
section fabricates flatly the cross-section configuration of said electron beam which carries out 
incidence to the electrode of said couple in said one direction. The cathode-ray tube to which it 
comes to impress said low battery by at least one electrode which constitutes said flattening 
electrode means, and the operation which fabricates the cross-section configuration of said 
electron beam flatly is characterized by providing the electron gun constituted so that It might 
decrease with lifting of said low battery with said flattening electrode meana. .... 
[Claim 43 In the cathode-ray tube equipped with the electron beam generating section which 
generates the controlled single electron beam, and the main lens section which completes the 
electron beam generated from said electron beam generating section on a phosphor screen at 
least The electrode of a couple Is included at least said main lens section counters the travelling 
direction of an electron beam with fixed spacing mutually, and a cross-section configuration la 
flat in one direction — at the time of actuation of a cathode-ray tube The flat degree of the 
cross section of the electrode of said another side which impresses a low battery to one side of 
the electrode of said couple, and impresses high tension to another side, and Impresses said high 
tension comes to constitute more greatly than whenever [ of the cross section of one / said / 
electrode / flat ]. It has the flattening electrode means which consists of at least one electrode 
with which said main lens section fabricatea flatly the cross-section configuration of said 
electron beam which carries out Incidence to the electrode of said couple in said one direction. 
The cathode-ray tube to which it comes to impress said low battery by at least one electrode 
which constitutes said flattening electrode means, and the operation which fabncates the cross- 
section configuration of said electron beam flatly is characterized by providing the electron gun 
constituted so that it might decrease with lifUng of said low battery with said flattening electrode 



means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cathode-ray tube equipped with the electron 
gun which has the main lens which was applied to the cathode-ray tube used for a direct viewing 
type or a projection mold television receiver, terminal display equipment, etc., especially reduced 
aberrationi and raised resolution. 
[0002] 

[Description of the Prior Art] It consists of the funnel sections the panel section whose 
cathode-ray tube to be used is an image screen, the neck section which holds an electron gun. 
and the panel section and the neck section are connected [ funnels / colour picture displays /, 
such as a direct viewing type or a prqjection mold television receiver, and terminal display 
equipment ]. end said funnel section Is equipped with the deflecting yoke which makes the 
electron beam discharged from an electron gun scan on the phosphor screen formed in the inner 
surface of the panel section. 

[0003] The electron gun held In said neck section is equipped with the main lena section which 
turns into the electron beam generating section with the cathode electrode which generates an 
electron beam, and the control electrode which controls an electron beam from the various 
electrodes for converging, accelerating the controlled electron beam and concentrating. It 
becomes irregular with the signal impressed to a control electrode, subsequently the electron 
beam discharged from the cathode electrode gives a cross-section configuration and energy 
necessary with the main lens electrode, and it points to it on a phosphor screen. 
[0004] Drawing 9 is a cross section explaining the structure of the above-mentioned color 
cathode-ray tube, and has exaggerated the configuration of an electron gun part for explanation. 
The electron gun held in the neck section consists of the electron beam generating section and 
the main lens section, accelerates the electron beam generated from the electron beam 
generating section in the main lens section, converges, and is made the bombardment [ the 
phosphor screen 3 which becomes the wail of the face plate section 2 which constitutes ^e 
glass envelope 1 from the fluorescent substance of three colors by which spreading formation is 
carried out ] in this drawing. 

[0005] The electron beam generating section consists of cathode 7, 8. and 9, a 1st grid electrode 
(G1) 10, and a 2nd grid electrode (C2) 30. The electron beam emitted from cathode 7, 8, and 8 Is 
emitted in the direction of a common flat surface (horizontal direction) along with the medial 
axes 35, 36, and 37 arranged at **** parallel, and carries out incidence to the main lens section 
through the Ist grid electrode 10 and the 2nd grid electrode 30. 
[0006] the 3rd whose main lens section is one main lens electrode ~ it consists of grid 
electrode (03) 31, a 4th grid electrode (Q4) 32, and an electric shielding cup electrode 33. The 
3rd grid electrode (G3) The medial axis of the electron beam passage holes 70, 71. 72, 78, 77. 
and 78 formed in 31 and the electric shielding cup electrode 33 is in agreement with the above- 
mentioned medial axes 35, 36. and 37, respectively. 

[0007] Moreover, although the electron beam passage hole 74 of the center of the 4th grid 
electrode 32 which is the main lens electrode of another side la in agreement with the above- 
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mentioned medial axis 36, medial axes 35 and 37 are not in agreement, and the medial axes 38 
and 39 of the outside electron beam passage holes 73 and 75 are displacing them outside 
slightly. At the time of actuation, the 3rd grid electrode 31 is set as low voltage rather than the 
4th grid electrode 32, and the 4th grid electrode 32 and the electric shielding cup electrode 33 of 
high potential are connected to the above-mentioned electric conduction film 5 through the 
electric conduction spring which is not illustrated so that It may become the electric conduction 
film 5 and this potential which were applied to the inner surface of the funnel section. 
[0008] Since the electron beam passage hole of the center section of the 3rd grid electrode 31 
and the 4th grid electrode 32 is the same axle, the main lens of axial symmetry is formed In a 
part for the center aection between two electrodes, and the Chuo Electronics beam goes the 
orijit in alignment with a sliaft straight on, after converging with the main lens. On the other 
hand, since, as for the electron beam passage hole of the outside of two electrodes, the shaft is 
shifted mutually, outside, the main lens of non-axlal symmetry is formed. For thia reason, In the 
divergent lens field formed in the 4th grid electrode 32 side among the main lens fields, an 
outside electron beam passes the part which separated in the Chuo Electronics beam direction, 
and receives the concentration to the Chuo Eleetronies beam direction in a focusing operation 
and coincidence with the main lens from a lens medial axis. 

[0009] Thus, three electron beams are concentrated so that it may lap mutually on a shadow 
mask 4. at the same time it converges. This intensive operation is called static convergence. An 
electron beam receives color sorting for which only the part which carries out excitation 
issuance of the fluorescent substance of the color corresponding to each electron beam by 
puncturing of a shadow mask 4 passes the above-mentioned puncturing. In addition, a deflecting 
yoke 6 makes both directions vertical to a horiiontal carry out the deflection scan of the 
phosphor-screen top for an electron beam, and makes a two-dimensional image form on a 

phosphor screen. ... j.. l l 

[0010] It is known well that the spherical aberration of the main lens is in the factor which has 
big effect on the resolution property of the above color cathode-ray tubes. If sphsrical 
aberration of the main lens can be made small, the resolution lowering by the diameter buildup of 
a spot on a phosphor screen can be controlled Furthermore, In order to reduce the apherioal 
aberration of the main lens, it is known well that amplification of the aperture of the electrode 
which constitutes the main lens is also effective. 

[001 1] However, in an inline-type electron gun as shown In drawing 9 , since the main lens of the 
cylindrical shape corresponding to each of three colors of R, G, and B is arranged in the same 
flat surface, the above-mentioned aperture must be 1/3 or less [ of the neck section bore of a 
glass envelope ]. If the problem on electrode processing is also further considered in 
consideration of the thickness of an electrode, the upper limit to aperture will turn into a still 
smaller value. In order to expand this threshold value, expanding a neck section bore brings 
about the evil in which the deflection power of the deflecting yoke 6 arranged on that outside 
incraaseSt 

[0012] Drawing 10 is an important section sectional view explaining an example of a non- 
cylindrical shape main lens which can expand the aperture of the main lens more neariy 
substantially than the above-mentioned threshold value, and It Is the front view of the 3rd grid 
electrode which cut (a) with drawing of longitudinal section, and cut (b) by the A-A line of (a). In 
this drawing, retreat mutually the electrode plate 41 1.421 which constitutes the opposed face of 
the 3rd grid electrode 41 and the 4th grid electrode 42, arrange, electric field are made to 
permeate deeply the Interior of the 3rd grid electrode 41 and the 4th grid electrode 42, and the 
same effectiveness as lens aperture amplification is acquired. 

[001 3] However, not axial symmetry but the horizontal direction (the in-line juxtaposition 
direction) of the cross section of the electrode periphery section is size perpendiculariy. For this 
reason osmosis of electric field becomes horizontally and remariwble and the horizontal lens 
focusing force becomes weak as compared with vertical it. Consequently, generate astigmatism, 
the cross-section configuration of an electron beam la made to deform fbr a long time 
horizontally, and lowering of resolution is brought about 

[0014] in order to amend this, make un-ciroular the opening configuration of an electron beam 
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passage hole prepared in the electrode plate 411 ,421. make the horizontal diameter of opening 
smaller than the vertical diameter of opening, and he makes strength, a horiiontal, and the 
focusing force of vertical both directions horizontal focusing electric field balance, and is trying 
to remove astigmatism. In addition, JP,58-103752A is one of those indicated the above- 
mentioned electron gun. . 
[0015] However, in the electrode configuration of the above-mentioned conventional technique, 
the lens aperture ampBfioatlon effectiveness cannot fully be efficlentiy employed from the 
following reasons. That is, in order to employ the lens aperture amplification effectiveness 
efficiently, it is necessary to extend the diameter of an electron beam within the main lens but, 
and if the diameter of an electron beam is expanded more than fixed, a part of electron beam vwil 
collide with the electrode plate 411, an electron will flow into the 3rd grid electrode 41. and a 
current will occur. This current flows into the power circuit which generates the 3rd grid 
electrode voltage Vf, I.e., a focal electrical potential difference. 

[0016] Since the impedance of a focal power circuit is quite large, it will become impossible for 
the value of the focal electrical potential difference Vf which is output voltage to fall, and to 
operate it on normal focal conditions by the inrush current Then, although It Is possible to 
consider as the structure which removed the electrode plate 411.421. if this electrode plate 
41 1,421 is removed, since the electrode periphery section cross section is oblong as mentioned 
above, astigmatism generating will be carried out and resolution will fail greatly. 
[0017] Since this astigmatism is amended, the following means can be considered as an example. 
That is, the operation which widens an electron beam Is only the 3rd grid electrode, and it notes 
that that a periphery section cross section is oblong in the 4th grid electrode has the operation 
which makes an electron beam longwise in reverse. If oblong extent of the electrode periphery 
section of the 3rd grid electrode and the 4th grid electrode, I.e., oblateness, is the same at this 
time, in tiie 3rd grid electrode with a low electrical potential difference, the rate of an electron 
beam is small, from a residence time will be strongly Influenced of the 3rd grid 

electrode, it will be synthetically transformed oblong, and astigmatism will generate it as 
mentioned above, 

[0018] Then, what was made into the following electron gun structures is proposed. Drawing 1 1 
is the explanatory view of other examples of the non-cylindrical shape main lens to which the 
aperture of the main lens is more nearly substantially [ than the above-mentioned threshold 
value ] expandable, (a) is drawing of longitudinal section and the top view of the 4th grid 
electrode which saw (b) from the A-A line of (a), and, for the 4th grid electrode and 53. as for 
the 6th grid electrode and 55, the 5th grid electrode and 54 are [ 51 / the 3rd grid electrode and 
52 / an electric shielding cup electrode and 521,522,523 ] slits. In addition, 15 is an electrode 
bearing bar. 

[0019] In this drawing, oblateness is enlarged by the 4th grid electrode 52 side. If oblateness Is 
enlarged with the 4th grid electrode, the lens operation which is going to make the cross section 
of an electron beam a longwise configuration will become strong. It will become possible to deny 
each other the lens operation which Is going to make an oblong configuration the electron beam 
in the 3rd grid electrode 51, and astigmatism will be amended. 

[0020] However, the fault of the main lens aperture being perpendicular, and It being small, 
becoming horizontally and large, imbalance arising in aberration, and the configuration of the 
electronic beam spot being perpendicular on a phosphor screen, and expanding in the example of 
a configuration of this drawing since the path of the electrode periphery section is perpendicular 
and small Is produced. Then, in this drawing, the imbalance of aberration is amended by 
considering as the multistage lens which constituted the main lens section from a preceding 
paragraph main lens and a latter-part main lens, diameter[ of macrostomia ]-i2lng a latter-part 
main lens, and considering as the structure made to transform the electron beam which carriea 
out incidence to a latter-part main lens with a preceding paragraph main lens oblong. 
[0021] A preceding paragraph main lens is constituted by the 3rd grid electrode 51, the 4th grid 
electrode 52, and the 6th grid electrode 53. and a latter-part main lens is constituted by the 5th 
grid electrode 53 and the 6th grid electrode 54. In the example of a configuration of this drawing, 
the focal electrical potential difference Vfh of about 5-1 OkV ia impressed to the 3rd grid 
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electrode 51 and the 5th grid electrode 53. and the low battery of about 500-1 kV Is impressed 
to the 4th grid electrode 52. And silts 5211, 5221. and 5231 are horizontally formed to the 
electron beam passage hole 521 .522.523 of the 4th grid electrode 52. and the cross-section 
configuration of an electron beam deforms oblong with a preceding paragraph mem lens with an 
electron beam passage hole with this slit configuration. 

[0022] However, in case an electron beam is made to transform oblong with a preceding 
paragraph main lens, when extent of this deformafon Is large, an electron beam will converge 
perpendicularly and very strongly, since a focusing operation of this perpendicular direction will 
become still stronger if a focal electrical potential difference Is increased ~ a perpendicular 
direction — if — the distance from the main lens to a converging point beconries short, and the 
conditions on which an electron beam is converged on a phoaphor screen stop existing 
[0023] When a focal electrical potential difference is reduced, the reinforcement of a latter-part 
main lens bscomes strong, as for perpendicularity and level both directions, the distance from 
the main lens to a converging point becomes short, and the conditions on which both directions 
converge an electron beam on a phosphor screen stop on the other hand, existing. When 
deformation of the cross-section configuration of an electron beam with a preceding paragraph 
means lens is large, the conditions on which an electron beam is converged on a phosphor 
screen may stop existing perpendicularly, from the above thing, whether It increases a focal 
electrical potential difference or makes it fall. . , - ^. 

[0024] What is necessary Is just to consider as a preceding paragraph mam lens configuration 
which a lens operation of a preceding paragraph main lens becomes weaker, and lessens cross- 
section configuration deformation of an electron beam, when Increasing a fooal electrical 
potential difference in order to solve this. At this time, lifting of the focal electrical potential 
difference impressed to one electrode of a latter-part main lens also about a latter-part main 
lens brings about reduction of an eleetrioai-potential-differenoe difference with the high tension 
of the electrode of another side. For this reason, the lens reinforcement of a latter-part main 

lens is also reduced. . , j j i . 

[0025] Therefore, if perpendicular [ a focal electrical potential difference is increased and J. in a 
preceding paragraph lens and a latter-part lens, a focusing operation will become strong, and the 
distance from the main lens to the point converging [ electron beam ] will become short In this 
way, if a focal electrical potential difference is made the optimal, even when it is perpendicular, 
the conditions on which an electron beam can be converged on a phosphor screen will exist 

[Problem(8) to be Solved by the Invention] However, there are the following troubles resulting 
from the electrode structure of the electron gun In the color cathode-ray tube which ** 
equipped with the above-mentioned conventional electron gun. Since the low-battery lateral 
electrode of said main lens section is diameter[ of macrostomia ]-ized to the maximum extent 
and an electrode bearing bar is divided by 2 sets, the cathode-rays side bearing bar 15 and 
fluorescent substance side bearing-bar 15'. with the main lens, it becomes ^o'JP^^*^^^ 
erector and an assembly error also becomes large. That is, there is a problem that ****** will 
fiet wors6 

[0027] The oWect of this invention is to offer the cathode-ray tube possessing the electron gun 
which raised the focal property while simplifying electron gun structurs. without reducing the 
lens electrode aperture of the main lens section. 
[0028] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention 
holds 3own the aperture of the perpendicular direction of the low-battery lateral electrode of the 
main lens concerned to 1 set of below spacing of an electrode bearing bar so that the mam ens 
section may not divide an electrode bearing bar. and is characterized by considering as the lens 
structure of the opposite form where fixed spacing was prepared between the above-mentioned 

hirth-tension lateral electrodes. ' . . j 

[0029] Namely, the electron beam generating section which this mvention is arranged on a 
common flat surface, and generates two or more controlled electron beams. In the cathode-ray 
tube equipped with the main lens section which completes two or more electron beams 
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generated from said electron beam generating section on a pliosphor screen at least The 
electrode of a couple is included at least, said main lens section counters the traveillni direction 
of an electron beam with fixed spacing nt^utualiy. and a cross section is flat In a direction parallel 
to said common flat surface — at the time of actuation of a cathode-ray tube Impress a low 
battery to one side of the electrode of said couple, and it comes to impress high tension by 
another side. It has the flattening electrode means which consists of at least one electrode with 
which said main lens section fabricates flatly the cross-section configuration of said electron 
beam which carries out incidence to the electrode of said couple in said direction of a common 
flat surface. It comes to Impress said low battery by at least one electrode which constitutes 
said flattening eleotrode means, and the operation which fabricates the cross-section 
configuration of said electron beam flatly is characterized by providing the electron gun 
constituted so that it might decrease with lifting of said low battery with said flattening electrode 

means. j 
[0030] Furthermore, the electron beam generating section which this invention is arranged on a 
common flat surface, and generates two or more controlled electron beams, In the cathode-ray 
tube equipped with the main lens section which completes two or more electron beams 
generated from said electron beam generating section on a phosphor screen at least The 
electrode of a couple Is Included at least, said main lens section counters the travelling direction 
of an electron beam with fixed spacing mutually, and a cross section is flat in a direction parallel 
to said common flat surface — at the time of actuation of a cathode-ray tube The flat degree of 
the cross section of the electrode of said another side which impresses a low battery to one 
side of the eleotrode of said couple, and impresses high tension to another side, and impresses 
said high tension comes to constitute more greatly than whenever [ of the cross section of 
one / said / electrode / flat ]. It has the flattening electrode means which consists of at least 
one electrode with which said main lens section fabricates flatly the cross-section configuration 
of said electron beam which carries out incidence to the electrode of said couple In said 
direction of a common flat surface. It comes to impress said low battery by at least one 
eleotrode which constitutes said flattening electrode means, and the operation which fabricates 
the cross-section configuration of said electron beam flatly is oharaoterized by providing the 
electron gun constituted so that ft might decrease with lifting of said low battery with said 
flattening electrode means. 

[0031] iwloreover. this Invention is set to the cathode-ray tube equipped with the electron beam 
genefBting section which generates the controlled single electron beam, and the main lens 
section which completes the electron beam generated from said electron beam generating 
section on a phosphor screen at least The electrode of a couple Is Included at least said main 
lens section counters the travailing direction of an electron beam with fixed spacing mutually, 
and a cross section is flat In one direction — at the time of actuation of a cathode-ray tube 
Impress a low battery to one side of the electrode of said couple, and it comes to Impress high 
tension by another side, h has the flattening electrode means which consists of at least one 
electrode with which said main lens section fabricates flatly the cross-section configuration of 
said electron beam which carries out incidence to the electrode of said couple in said one 
direction The cathode-ray tube to which it comes to Impress said low battery by at least one 
eleotrode which constitutes said flattening electrode means, and the operation which fabricates 
the cross-section configuration of said electron beam flatly is characterized by providing the 
electron gun constituted so that It might decrease with lifting of said low battery with said 
flattening eleotrode meana. ■ c« u 

[0032] In the cathode-ray tube equipped with the electron beam generating section which 
generates the controlled single electron beam further again, and the main lens section which 
completes the electron beam generated fi'om said electron beam generating section on a 
phosphor screen at least The electrode of a couple is included at least said main lens section 
counters the travelling direction of an electron beam with fixed spacing mutually, and a cross- 
section configuration is flat in one direction — at the time of actuation of a cathode-ray tube 
The flat degree of the cross section of the electrode of ssid another side which impresses a low 
battery to one side of the electrode of said couple, and impresses high tension to another side, 
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and impresses said high tension comes to constitute more greatly than whenever [ of the cross 
section of one / said / electrode / flat ]. It has the flattening electrode means which consists of 
at least one electrode with which said main lens section fabricates flatly the cross-section 
configuration of said electron beam which carries out Incidence to the electrode of said couple in 
said one direction. It comes to impress said low battery by at least one electrode which 
constitutes said flattening electrode means, and the operation which fabricates the cross- 
section configuration of said electron beam flatly is characterized by providing the electron gun 
constituted so that it might decrease with lifting of said low battery with said flattening electrode 
means. 
[0033] 

[Function] By considering as the opposite form which described above the electrode structure of 
the main lens section, with this kind of electron gun. the electrode bearing bar whose 2 sets 
were becomes 1 set, and can be simplified like the erector of an electron gun. Al^ough the 
upper limit of the path of the perpendicular direction of the low-battery lateral electrode which 
constitutes the main lens section is reduced to 1 set of below spacing of an electrode bearing 
bar according to this structure, since diameter-lzation of maorostomia of the high-tension lateral 
electrode which was not able to be opened on problems, such as withstand voltage, can be 
attained, the main lens of the diameter of maorostomia can be obtained with the conventional 

technique. , r l l * 

[0034] IVIoreover. the Imbalance of the spherical aberration of horizontal [ by the configurabon of 
the electrode which constitutes the main lens section being horizontally flat ]. and a 
perpendicular direction is carrying out incidence of the oblong electron beam by said flattening 
eleotrode means to a latter-part main lens, and astigmatism is amended by the ratio of the 
oblateness of the main lens eleotrode which counters. 
[0035] 

[Example] Hereafter, with reference to a drawing, it explains to a detail about the example of this 
invention. The explanatory view of the electron gun which possesses drawing 1 in the one 
example of the cathode-ray tube by this invention, the important section side elevation where 
drawing 2 looked at the electron gun of drawing 1 from the electrode bearing-bar side, the front 
view of the 4th grid electrode which saw drawing 3 from A-A of drawing 1 . and dr^Wlnfi 4 are 
the important section sectional views which disconnected the 5th grid electrode by the B-B line 
of drawing 1 . 

[0038] For the 4th grid electrode and 13. as for the 6th grid eleotrode and 15, In each drawing, 
the 5th grid electrode and 14 are [ 1 1 / the 3rd grid electrode and 12 / an electrode bearing bar 
and 1 6 ] neck section glass tubes. In drawing 1 and drawing 2 , the preceding paragraph lens 
section consists of a 3rd grid electrode 11, a 4th grid electrode 12, and a 5th grid electrode 13, 
and the latter-part lens section consists of a 5th grid electrode 13 and a 6th grid electrode 14. 
[0037] In this drawing, the focal electrical potential difference of 5-1 OkV is impressed to the 3rd 
grid electrode 1 1 and the 5th grid electrode 13. and the 6th grid electrode 14 and the common 
high tension of 20-35kV are un-impressed to the 4th grid electrode 12. As shown in drawinRj ■ 
the vertical slits 1211, 1221. and 1231 are formed In the electron beam passage hole 121,122.123 
of the 4th grid electrode 12, respectively. These slits 1211. 1221. and 1231 are deformed by the 
cross-section configuration of an electron beam oblong with a preceding paragraph main lens. 
[0038] As the 5th grid electrode 13 and the 6th grid electrode 14 were shown in drawinfi 4 . each 
of that cross section Is flat horizontally, but since this oblateness Is enlarged with the 6th grid 
electrode 14, astigmatism is amended. Moreover, since the cross-section configuration of the 
electron beam which carries out incidence to a latter-part main lens deforms oblong, the 
imbalance of the spherical aberration produced according to a latter-part mam lens being flat is 
amended, and the circular electronic beam spot can be obtained on a phosphor screen. 
[0039] Furthermore, by having the structure where the lens reinforcement of a preceding 
paragraph main lens falls with buildup of a focal electrical potential difference, it will be 
perpendicular, a focusing operation will always be too strong, and the probieni of the conditions 
on which an electron beam is converged in a phosphor screen stopping existing is not gsnerated. 
either. K is as follows when an example which asked for the electrode dimension of the electron 
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gun of the above-mentioned example by three-dimension electron beam simulation ie shown. 
[0040] 

perpendicular direction height V4=5.0mm of the diameter of perpendicular direction V6= 10.2mm 
4th grid electrode of the diameter of perpendicular direction V5= 13.0mm 6th grid electrode of 
the diameter [ of horizontal ] H6= 22mm 5th grid electrode of the diameter [ of horizontal ] H5= 
20mm 6th grid electrode of the Sth grid electrode ~ the 3rd and the 4th — With the body- 
diameter phiG4= 4.0mm above-mentioned electrode dimension of the Sth grid electrode, the 
oblateness (the diameter of vertical / diameter of level) of the diameter of the electronic beam 
spot by the spherical aberration on a phosphor screen is about 1.2. and approaohea circularly. 
Moreover, the diameter of a spot by the spherical aberration at this time (a horizontal, vertical 
pitch diameter) is also reduced 28% as compared with the diameter of a spot when setting a 
latter-part main lens to phllSmm. and according to this example, aberration Is substantially 
improved by dIameterHzation of maorostomia of an effectual lens. 

[0041] The explanatory view of the electron gun which possesses drawing 5 In other examples of 
the cathode-ray tube by this invention, the important section side elevation where drawing 9 
looked at the electron gun of drawing 5 from the electrode bearing-bar side, the front view of 
the 3rd grid electrode which saw drawing 7 from A-A of drawing 5 , and drawing 8 are the 
important section sectional views which disconnected the 4th grid electrode by the B-B line of 
drawing 5 . For the 3rd grid electrode and 22. as for the Sth grid electrode and 15. In drawing 5 
and drawing 6 , the 4th grid electrode and 23 are [ 21 / an electi^de bearing bar and 16 ] neck 
section glass tubes. 

[0042] A preceding paragraph main lens is constituted from a 3rd grid electrode 21 and a 4th grid 
electrode 22, and a latter-part main lens Is constituted from this example by the 4th grid 
electrode 22 and the Sth grid electrode 23. In this example, the Sth grid eleob^de 23 and the 
common high tension of about 20-35kV are impressed to the 3rd grid electrode 21. and tiie focal 
electrical potential difference of about 5-1 OkV is impressed to the 4th grid electi^de 22. 
[0043] As shown in drawing 7 , the vertical slits 2111. 2121, and 2131 are formed in the electron 
beam passage hole 21 1 ,21 2.21 3 of the 3rd grid electrode 21 . respectively, and this slit Is 
deformed Into It by the cross-section configuration of an electron beam oblong with a preceding 
paragraph main lens. As shown in drawing 8 . as for the oblateness of the 4th grid electrode 22 
and the Sth grid electrode 23. the Sth grid electrode 23 is enlarged. 

[0044] Since the electron gun by this example also has the structure where preceding paragraph 
main lens reinforcement falls with buildup of a focal electiical potential difference, when It is 
perpendicular and a focusing operation is always too strong, the problem of the conditions on 
which an electron beam is converged in a phosphor screen stopping existing ia not produced. In 
addition, although each example explained above was explained as an electron gun applied to a 
color cathode-ray tube with three electron beams, it cannot be overemphasized that it is what 
does not restrict this invention to this and can be applied also to the monochromatic cathode- 
ray tube using a single electron beam. ^ . -XI.- 
[0045] as that in which tiie example which applied tills invention to tiie catiiode-ray tube of this 
♦*♦♦ has the electron beam passage hole which lets one eleotix>n beam pass for each electrode 
structure In the above-mentioned color cathode-ray tiibe — reading ♦*** — since tilings are 
made, especially a drawing la shown and Is not explained. 

[Eflteti of the Invention] Holding the engine performance equivalent to the complicated diameter 
electron gun of maorostomia of structure according to this invention, as explained above By 
simplifying structure, tiie cathode-ray tube which improved resolution substantially and realized 
it by low cost can be offered using the eleeti-on gun which can raise mass production nature 
substantially by fully employing tiie effectiveness of diameter[ of maorostomia ]-izing of the mam 
lens section of this electron gun efTioientiy. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing tl It is the explanatory view of the electron gun provided in the one example of the 
cathode-ray tube by this invention. ^ ^ . 

rDrawing 2] It is the Important section aide elevation which looked at the electron gun of drawing 
1 from the electrode bearing-bar side. 

[Drawing 31 It is the front view of the 4th grid electrode seen from A-A of drawing 1^ . 
[Drawing 4l It is the important section aectional view which disconnected the 5th grid electrode 
by the B-B line of drawing 1 . 

[Drawing 53 It is the explanatory view of the electron gun provided In other examples of the 
cathode-ray tube by this invention. 

[Drawing 61 It is the important section side elevation which looked at the electron gun of drawing 
5 from the electrode bearing-bar side. 

[Drawing 7] It is the front view of the 3rd grid electrode seen from A-A of drawing 5 . 
[Drawing 8] It is the important section sectional view which disconnected the 4th grid electrode 
by the B-B line of drawing 5 . 

[Drawing 9] It is a cross section explaining the structure of a color cathode-ray tube. 
[Drawing 10] It is an Important section sectional view explaining an example of a non-cylindrical 
shape main lens which can expand the aperture of the main lens more nearly substantially than 
the above-mentioned threshold value, and is the front view of the 3rd grid electrode which cut 
(a) with drawing of longitudinal section^ and cut (b) by the A-A line of (a). 
[Drawing 11] It Is the explanatory view of other examples of the non-cylindrical shape main lens 
to which the aperture of the main lens is more nearly substantially [ than the above-mentioned 
threshold value ] expandable, and (a) is drawing of longitudinal section and the top view of the 
4th grid electrode which saw (b) from the A-A line of (a). 
[Description of Notations] 

1 Vacuum Envelope 

2 Face Plate 

3 Fluorescent Substance 

4 Shadow Mask 

5 Electric Conduction Film 

6 Deflecting Yoke 
7, 9 Cathode 

10 1st Grid Electrode (G1) 
30 2nd Grid Electrode (02) 

11, 21, 31 The 3rd grid electrode 

12, 22, 32 The 4th grid electrode 

13 23 The 5th grid electrode 

14 6th Grid Electrode 

15 Electrode Bearing Bar 

16 Neck section glass tube. 
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